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(54) HALFTONE PHASE SHIFT PHOTOMASK AND BLANKS FOR THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a halftone phase 
shift photomask having a structure which enables dry 
etching without complexing steps and the structure of 
an etching apparatus and to provide blanks for the 
halftone phase shift photomask. 

SOLUTION: The blanks for forming the halftone phase 
shift photomask are obtained by stacking a halftone 
phase shift layer and a substantially shading film on a 
transparent board. The substantially shading film 
comprises a monolayer or multilayer film including one 
tantalum-base layer. The halftone phase shift layer 
comprises a monolayer or multilayer film including one 
metal silicide-base layer containing one or more 
elements selected from oxygen, nitrogen and fluorine. 
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©#x*fflt»raBtttJB2 3 0*x»^>yra. ffi^b 

^HAJH2 2 0*«x^>^ h y^-iil/tlK. 

U^hJB2 6 5*KffiCCj:0M«U 4 ®2© 
W©^-7 F->(i4BW h^ 7 ^ hv^^^JSTS, 
(06 (e) ) 



<9) 
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[0 03 2] g/c, *m<D"-7 b->mfr>7 VV* 
[003 3] 

immm) m i staffs i owio^-^ f - io 

W* FvX^£ff^OfcfflT&&o «T\ 0 

k H3. 05(cs^^*ciftB^-r^>o (^sau/c^--? F 

Yv* F^*^i, Ar FgTtfflCD^cD 

2 OB. *>#JUB1 2 1 i*>*;l/S/y*-f FttfBW - 
1 2 2<D2B<fc9*«3ti 1 »*B1 3 0«*>*JW1 

I 3 1 <fcBMfc*>*'WBl 3 2<D2B*>&ft*fc<D , ca 20 

<D^-7 h->fit@^7 F7* hv^^^7>^^ 

I I o<D-ffi±te, WTcc^-r^frr^-^ F-xata 
V7'h«c!)»iiBr***>*^»i 2 

0 nmCCJBflcOfc. 
<^>^JH1 2 1 Jfcj£3M$> 

S 



F : ^IS^O*^ 30 
^/XRO'SSS : T^=f>#^. 70sccm 
Xa'-^-EA: 1. 0^^;b 

x/^y ^-Hift : 5. or>^r 

frC. ^Jf^3 0 nmfcff$J&bfc:. 
<*>**V'J1M FBlfUtl 2 2»fiSSfett> 
fSJg&S : 7'l/-t-SDC7^ F D>^/<^*-« 
£ 

^-y^F: : is*)zi>= I : 4 (Ifcf 40 

Jt) 

tfX&O'SSS : 5 0 s c c in + 5 

Osccm 

X^?£-®ffi:3. 5T>^T 

tntc^o, a r Fx*^/vu-if-»3efli©aa*6 
f->{£*b*>? f»i zo*mmfo \ i o 

•7x+>^fyj»-r^';7 F+^a-easi^sELfcif 50 
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>;/Jl<&ftHU cn^», 1 9 3 nm7fclc2«-£& 

tiM, aa**?ejEoflDHffliB)e«B (u— r-rv* 
it$iMPMi9 3) -cmwtctcz, fnfnn 

7. 55g, 5. 69%tr&ofco 
[0 0 3 4] ±13^-7 b->UMfy FBI 2 

0±tC. jStESB 1 3 0<OZ>*)l>m 1 3 1 *«T©£ 

s 

tfX&O'SSM : T;V:3>#X7 Osccm 

: 5. 0T>^7 
C.Cf, £JI£>£;l^<DJI3te^5 0nm<hLfco & 

s^ttB i 3 ocd*>£;ubi 3 i±ec, mt% 
>*)im i 3 2 iwrc^fefrrsssL^ 

<BMfc*>*^Bl 3 2»j««ff> 

>$Jg$|g : ^Iz-t-SDC^W F P>*^ 

K 

f : &mz>$>i> 

tfX&O'SSM : y^rf^tfXS 0 s c cm + H*^5 
Osccm 

CCt BMt*>*;l/K©«S»»2 0nmiLfc. C 
ftfc J: D. 91 CC^-TfR 1 K:W<Di836ttflt 1 3 Ott# 
CO, Ar Fx*J/vl/-f-8*^-7 F->ttfi 

'>7h7*hvx^^7>^*ii/c 0 ccomyt&mi 

3 0#£C0A r Fx*V^U-1f-«t*ffl©^-7 F- 

>®jmu7 Y?* fv**jb^5 

^SS»363tStFMC P D 3 0 0 0ri»J5£L/fciC6, 1 
9 3 nmOSiftspttO. l^«T"T&-^c. 
[0 03 5] ±lBOJ:^«:Lrf#^ri/cjg7fett^ 
1 3 OtftO^-? F->{it^>? FvX£ffl:/^>* 

Y^^zm^v^zxvmmmi 3 o± 

CC % WSl^ri^i U^X h Z E P 7 0 0 0 (0 

(CiD. 9fS0tt©U^FBl 6 0*»fc. (135 
(b) ) 

^C, Tf?ISCD7* Fvx*JB F5-fx <PT I 

tt$JVLR7 0 0) l/^^Hl 6 0?!)^Bffl 

$n/cn-7 F->fflLfflS^7 FB 1 2 0£, SffiS^^ 

S(0/n-7 F->a*a^ FBI 2 0^^->^i 
fc. (05(c)) 

CCtti, T&mm 1 3 0 <h^-7 F->fiWB'7 FB 



(10) 



95 0W 
50W 
5 0 0 

im&mi 3 off 
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E^J 1 0 mT o r r 

nm 

#l>r t FJBl 6 0*MlJtO 

t©^-:? h->{4tB^7 hJB l 2 o 

[0 03 6] ^CC. COifC. SBL U^XMP35 10 

0 0 <*S«6fbI«*ia:*4t«) 7*hUV 

ffiU/c««<oa*tt« 1 3 0 £jI!WfttC|&*Ufco (H 
5 (d) ) 

EJj 5 m Torr 

ICP/<9- (WfK^XTjffi) 5 0 0W 

WTKrtV— (Sl^ttU^ 1 ?-) 15 0W 20 

B$m 10 OS? 

1 2 2texy^:>^3ftftC>0T\ h->{itB^ 
7M12 0©ffiffl*> aa»ficK»*#AScC*J:5 

U^X FJfl 6 5«r*JfltU H3 5CSt 

sstifcai^o^ttfli*, mmrnm. bw*hs> sia^ 30 

[ 0 0 3 7 ] ft, 07 (b) CC^T, ffiWm«0-®± 
IB. *>**5/'J1M FKfW. S#ffll<iOT*P£ 
* b~?X#m'7 : 7>t>A*:mt<*> 07 (a)CCflVrAr 

BP%. ^ a Ai^Jgaa^SO F 7 ^ x ^ > 

3RC[)F7-fx^^>^t?ftIxr-S/c«>, CCrte, Ml 
OSW)F5-fai9f>yiit» tt»fi©F5-Yx? 

». ff«T9d»a»sft«. « 1 8W© F 3 -f 
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Kffli^F7^x^>^m fc5-*Ox^ 
©F^x**>y*tTtt*.**9te* $IS£fliJa*r£ 

[003 8] 

ttr, x^>^go«iS^ll^fr, F7-Tx-> 
^>^jjnx^r#&«JsS©^-7 h->fir+B^^ h?* 

[0 1 ] #*9J©^-? F->fiitB^7 F7*hvx^ 
[0 2] 7 h-Xifflt':? bvx* 

[0 3] K->ffifflf:7 V7*bvA# 

ommommom 1 © wokbh 

[0 4] h->ffitlf 7 b?* I-v** 

ffl©H*6©J#8©fft 2 ©0S<D8f?H0 

[0 5] H3«Cn%-rff l<DWD^-7 Y-ytiftisy b 
7* bvX£©S&£Xfi#TS0 

[06 ] H4«Cft*jB2©«©^-:7 b-XifBS'? h 
7^7^ *©S85§X?i»rB0 

[07] 07 (a) mmm<o^-v Y-^ismtyy v 

y* bv*^©BraS0t\ 07 (b) «Jt«W©^--7 
F->ffltB^7 b?* h-7X?'?7>?X<D8iMm-C$> 
2> a 



[08] h-> 

[09] umzw* 

[«W©BWI] 

1 1 0 

1 2 0 
1 2 1 
1 2 2 

*S/yiM FBWUJI) 
1 2 5 

1 3 0 

1 3 1 

1 3 2 

aOxifciBT) 

1 3 5 

16 0, 16 5 

2 1 0 
2 2 0 

iSf? bJB> 



^-7 h-rHttffiS'? bS 



« 



2 2 5 
23 0 
2 3 1 
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9\—7 b-~>J*Z>ffl& (2/7 



[HI] 



:::> 

-12 2V 
-1 2 1 J 

"1 1 0 



$ 0 
1 2 0 



* 2 3 2 
TaOxifciB-f) 
2 3 5 

2 6 0. 2 6 5 
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[02] 




2 3 0 



-2 2 0 
2 1 0 



[14] 



(•> 



Cb> 



<d> 



[H3] 




1 1 o 



[H5 3 



J^M 1 2 \ 



1 6 • 




1 3 0 
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2 2 6 


\ 


77Z\ V77i V7Z* 





>2 3 0 



(a) 



Cb) 



(d) 



[06] 



31/ 



ft 



yyy--.yy.yy~y, y.y 



'I 
-I 

-2 2 0 
•2 10 

-i a 2 

-2 3 1 
2 0 
2 1 0 



2 3 0 



2 6 0 
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[07] 



(•) 



ftftttJB'<*V«ift 



(b) 




9 a Am 



[09] 



iiiiiiur 



8 2 3 



12 1 
-9 2 2 



<b) 



U) 



(d) 



[08] 

iiiiiiur"' 



)zzzzzzzzx W///////A^^ ^ 



-S 1 1 



(b) 



(e) 



(d) 



[ffittiB] 2^1 2^2 5 H <2 0 0 0. 1 2. 

25) 

[^tftttiE 1 } 
[ffliE*t^S3a«] KIMS 
[ffliE*t^a«] 0 00 7 



[0007] iC5f, n-7h->fiWJ/7H;vy 
®©gtft-Cif£2p 3 ft * i5B > IBS*** * D * 
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77 i-icto^xte, H,iA-g^tc, m&tzmit 

[#*£JSiE2] 

[ffliE*t^lMB«] 0 0 17 

[0017] ttD&CC. h-Xiffli^ 
1-7* F-7^*m7*7>i'^CO||JS©Jg®©mi©{f!I 

£. Hi«cs-3i»ruiwr*. 2WSS1 1 0 

±CCr»-7 h-XitBi-^ h@ 1 2 0 iiSTctiS (US 
MttOXM) 1 30£*WcflUISft-Cl>*. 

1 3 0ii, jg|l§g«l 1 OfflJfrfcJBfC. 2>*JU 
(113 1. &{t£ JWfl 3 2£«HL7c2JfKa>€> 

M-7h->m^7H12 0)!ii. S93»gl 
1 0««*>6JH«C. 2>2)1>S1 2 1 i^JS^y-tM Kg? 

(J, >&3fct$Jll 3 0i. h->(iti->7 hiBl 2 

o©. t,>-rn<>#. ^^Sffl^TB^is^n 



. >&*B->7 Ml 1 2 0 ©£Jg-> KBMfclR 1 2 2 
[^MffliE3 3 

[ffijE»*9S«] 003 6 

[0 036]^. eO.Bc. f?g. UJJXHP3 5 

oo (m^ikxm^^aw) £&#u ■?* m;v 

y7 7^-i*{CJ;i3, ^-7 h->fg*Sffi3#fc^«| 
«©*5rPaPL?cUyx hJl 1 6 5£f#fc&. fc*T©& 
itf U^* l-Jl 1 6 5#>6& 

mL?c^l|S©JS*tt)i 1 3 0 ^iHiRWCc^bfc. (E 
5 (d) ) 



1 2 2BX7^>^3*1%I < »©-C. ^-7 b-ymsi/ 

•tH' K&ffcM 1 2 2 «i 7 ^ > i/X h -y /-5-Jg i Ot 
fiK.S&CC. Hf 1 6 S3&C7jVr* 



5mT o r r 
50 OW 
1 5 OW 
1 0 0# 

«M14il 3 0tf*©^-7 h->(4tB->7 hv**£ 
f#/c„ C<D^-7F->fiI^7|-7*i-7^i'B, fifc 

K©s^©fS«tt^-c*m«:«-r*ci^-c 



7n>|-'<-v>©£t£ 



(72)^# nm 

Mm^ms.^smm-rs it i# 

*Sl«9faKm«ttIIWr-TB i * i # 



(72)2^3 tpJH 19tt 

(72)26^ tOEB ^f* 

^m«S8fTSIZHTSJ)PS«r-TS 1 S 1 ^ 
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